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Introduction 
With funding from the US Bureau of Reclamation, California – Great Basin Region (Region 10), the Cal 
Poly Irrigation Training & Research Center (ITRC) conducted flow measurement accuracy testing on two 
10-inch insertion (saddle-mount) McCrometer Mc Mag3000 magnetic flow meters. The meters were 
two of 360 new meters that were purchased by Westlands Water District. One of the meters is shown in 
Figure 1. Testing was performed at the ITRC Water Resources Facility (WRF) using the ITRC gravimetric 
(weigh) tank as the standard flow rate measurement for all tests. The ITRC gravimetric tank has a NIST1-
traceable uncertainty of ±0.1 percent (refer to ITRC Paper No. P 2020-0012 for further information).  
 
 
Figure 1. View of Mc Mag3000 before installation  
Devices Tested 
The general specifications for the two meters that were tested are summarized in Table 1. A photograph 
of one of the meters is shown in Figure 1 (above). The manufacturer’s specification sheet for the meters 
tested is included in Attachment B. 
 
Table 1. Tested meter specifications 
Manufacturer McCrometer 
Model Mc Mag3000 
Serial # AG19-0733 AG19-0734 
Meter Type Saddle-type insert magnetic flow meter 
Year manufactured 2020 
Nominal size 10-inch 
 
 
1 National Institute of Standards and Technology; the US’s national metrology institute (NMI). 
2 Feist, K. and Z. Markow. 2020. Overview and Uncertainty Analysis for an Irrigation Flow Measurement Facility. 
ITRC Paper No. P 20-001. http://www.itrc.org/papers/fmfacility.htm 
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Summary of Testing and Results 
The two meters (serial numbers AG19-0733 and AG19-0734) were tested at four flow rates for each 
pipeline configuration. The configurations were as follows (see Layout section below for further details): 
• Both meters were tested in a pipeline configuration intended to replicate the discharge from a deep 
well.  
• One of the meters (AG19-0734) was tested with three upstream flow conditioning device 
configurations:  
o a McCrometer FS100 Flow Straightener (six (6) vanes and an expanding cone), 
o three parallel fins, and  
o three parallel fins with a reducing ring.  
 
Results from the testing are shown in Table 2, Figure 2, and Figure 3. All averages are the mean of the 
data points. Flow measurement device calibration reports from all the tests are included in Attachment 
A. 
• All tests had negative average errors (the tested meter read, on average, a lower flow rate than the 
standard).  
• For the McCrometer Mc Mag3000 AG19-0733: 
o The average absolute error without any flow conditioning devices was 4.5 percent. 
• For the McCrometer Mc Mag3000 AG19-0734: 
o The average absolute error without any flow conditioning devices was 5.5 percent. 
o The average absolute error with the McCrometer FS100 Flow Straightener (“Vanes + Cone”) was 
10.9 percent. 
o The average absolute error with three parallel fins (“Fins”) was 3.4 percent.  
o The average absolute error with three parallel fins and reducing ring (“Fins + Ring”) was 4.8 
percent. 
 
Table 2. Average percent errors from testing of two McCrometer Mc Mag3000 magnetic flow meters with 
various water velocities and upstream hydraulic conditioning 
Nominal Velocity  
(feet/sec) 
Average Percent Error 
AG19-0733 AG19-0734 
No Conditioner No Conditioner Vanes + Cone Fins Fins + Ring 
0.7 -3.6 -8.1 -14.4 -5.9 -7.1 
3.5 -4.7 -6.2 -10.9 -3.6 -5.4 
5.0 -6.9 -4.4 -9.8 -2.7 -4.4 
8.0 -2.9 -3.5 -8.5 -1.3 -2.3 
Average Error -4.5 -5.5 -10.9 -3.4 -4.8 
Standard Deviation of Error 1.7 2.0 2.6 1.9 2.0 
Average Absolute Error  4.5  5.5  10.9  3.4  4.8 
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Figure 2. Average errors from testing of two McCrometer Mc Mag3000 magnetic flow meters (AG19-0733 and 
AG19-0734) with various water velocities (no upstream flow conditioning devices) 
 
 
Figure 3. Average errors from testing of a McCrometer Mc Mag3000 magnetic flow meter (AG19-0734) with 
various water velocities and upstream flow conditioning devices 
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Layout 
Four testing conditions were used: 
1. Baseline condition – simulating a vertical turbine well pump discharge 
2. McCrometer FS100 Flow Straightener installed upstream of the meter 
3. Three (3) fins installed upstream of the meter 
4. Three (3) fins and one (1) ring installed upstream of the meter 
 
The flow conditioning devices installed in Testing Conditions 2 through 4 are shown in Figure 4. Both 
meters were tested under Testing Condition 1; only meter AG19-0734 was tested under Testing 
Conditions 2 through 4. 
 
 
Figure 4. Flow conditioning devices tested (McCrometer vanes on left, fins in center, ring on right) 
 
Standard Layout for All Conditions 
The testing was conducted at the ITRC Water Resources Facility (WRF).  The testing setup was designed 
to simulate a meter placed at the discharge of a deep well pump. The configuration was as follows (refer 
to schematic in Figure 5): 
1. A pump transferred water from a reservoir to a 10-inch diameter steel pipeline (shown in Figure 6). 
2. A 10 ft tall vertical section of pipe was connected to an elbow (shown in Figure 7).  
This simulates a vertical turbine well pump as it would exist in the field and ensures swirling from 
previous elbows will settle before reaching the first elbow.  
3. Directly downstream of the elbow, a 2-inch continuously acting air vent ensured air was released 
upstream of the test meter (shown in Figure 8).  
4. The tested meter was installed in a port that was set 30 inches (3 diameters) downstream from the 
air vent and 20 inches (2 diameters) upstream from an elbow (shown in Figure 8).  
5. The tested meter was grounded with a wire to an 8 ft copper rod driven into the ground. 
6. An elbow was installed 20 inches (2 diameters) downstream of the meter port (shown in Figure 8).  
Both the upstream and downstream elbows were in the same plane to simulate conditions expected 
from a vertical turbine pump installation in the field. 
7. A butterfly valve was located 36 inches (>3 diameters) downstream of the elbow (see Figure 8). 
The butterfly valve ensured the test section of the pipe remained full at all velocities during testing 
and allowed control of the flow rate. The 36-inch section was provided to ensure the valve did not 
impact the test meters readings. 
8. The pipe discharged directly into the gravimetric tank (free flow) 24 inches downstream of the 
butterfly valve (shown in Figure 8).  
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Figure 5. Schematic of test setup – conceptual, not to scale 
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Figure 7. Side view of test setup 
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Testing Condition 1: Baseline Condition Layout 
No modifications were made to the standard layout for Testing Condition 1, which simulated a meter 
being placed at the discharge of a deep well pump without any flow conditioning devices. 
 
Testing Condition 2: McCrometer FS100 Flow Straightener 
For Testing Condition 2, the standard layout was modified to have a McCrometer FS100 Flow 
Straightener in the 30-inch section upstream of the meter insertion point. The device was installed just 
downstream of the elbow flange and was bolted on to the pipe. The device consists of six (6) vanes and 
an expanding cone and is shown in Figure 9.  
 
 
Figure 9. Testing Condition 2: McCrometer FS100 Flow Straightener (vanes with an expanding cone) installed in 
pipeline upstream of meter 
 
Testing Condition 3: Fins 
For Testing Condition 3, the standard layout was modified to have three (3) fins in the 30-inch section 
upstream of the meter insertion point. The fins were installed just downstream of the elbow flange. The 
fins were constructed from 15.5-inch long 1/8-inch steel with a 45-degree bevel on each end 
(symmetric). Each fin was secured to the pipe with two (2) ½-inch bolts with the fins perpendicular to 
the flow and equally spaced, shown in Figure 10.  
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Figure 10. Testing Condition 3: three fins installed in pipeline upstream of meter 
 
Testing Condition 4: Fins + Ring 
For Testing Condition 4, the standard layout was modified to have three (3) fins (same fins and 
configuration as Testing Condition 3) and a steel ring immediately upstream of the fins (just downstream 
of the elbow flange). See Figure 11. The ring was cut from ¼-inch thick steel and reduced the inside 
diameter of the pipe by 1 inch. The outer diameter of the ring was 0.001 inches less than the pipe’s 
inside diameter, ensuring a tight fit. The ring was cut in half to allow the halves to be slipped into the 
pipe. A ½-inch nut was welded to each half of the ring to secure it to the outside of the pipe.  
 
 
Figure 11. Testing Condition 4: three fins and one ring installed in pipeline upstream of meter 
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Procedure 
The meter accuracy testing process compared measured values from the test meter to adjusted values 
from the NIST-traceable ITRC gravimetric tank. The following procedure was completed a minimum of 
three times for each meter/velocity/testing condition: 
1. Gravimetric tank filling began; start of testing time period. 
2. Flow rate manually read from tested meter’s display; a minimum of 8 samples were collected on a 
minimum 10-second interval. 
3. Gravimetric tank filling ended; end of testing time period. 
4. Gravimetric tank average flow rate during test computed from measurements by PLC. 
 
The following data processing procedure was used to calculate the average error and average absolute 
error for each meter and testing condition: 
1. Meter/velocity/testing condition/iteration average velocity calculated as the mean of the manually 
recorded data points over the testing time period. 
2. Meter/velocity/testing condition average velocity calculated from the results for each iteration from 
Step 1 (at least three iterations per meter/velocity/testing condition) 
3. Meter/velocity/testing condition average error calculated from the results calculated in Step 2 using: 
 
𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐸𝐸𝑃𝑃𝑃𝑃𝐸𝐸𝑃𝑃 =  
𝐴𝐴𝐴𝐴𝐴𝐴 𝑇𝑇𝑃𝑃𝑇𝑇𝑃𝑃 𝑀𝑀𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝐹𝐹𝐹𝐹𝐸𝐸𝐹𝐹 𝑅𝑅𝑅𝑅𝑃𝑃𝑃𝑃 − 𝐴𝐴𝐴𝐴𝐴𝐴 𝐺𝐺𝑃𝑃𝑅𝑅𝐴𝐴𝐺𝐺𝐺𝐺𝑃𝑃𝑃𝑃𝑃𝑃𝐺𝐺𝑃𝑃 𝑇𝑇𝑅𝑅𝑃𝑃𝑇𝑇 𝐹𝐹𝐹𝐹𝐸𝐸𝐹𝐹 𝑅𝑅𝑅𝑅𝑃𝑃𝑃𝑃
𝐴𝐴𝐴𝐴𝐴𝐴 𝐺𝐺𝑃𝑃𝑅𝑅𝐴𝐴𝐺𝐺𝐺𝐺𝑃𝑃𝑃𝑃𝑃𝑃𝐺𝐺𝑃𝑃 𝑇𝑇𝑅𝑅𝑃𝑃𝑇𝑇 𝐹𝐹𝐹𝐹𝐸𝐸𝐹𝐹 𝑅𝑅𝑅𝑅𝑃𝑃𝑃𝑃
× 100% 
 
4. Test meter average error was calculated as the mean of the results for each meter/velocity/testing 
condition from Step 3. 
5. Test meter average absolute error calculated as the mean of the absolute values of the results for 
each meter/velocity/testing condition from Step 3. 
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Attachment A 
Flow Measurement Device Calibration Reports 
 
Flow measurement device calibration reports are provided for the tests described in this document. 
 
Page  Device      Testing Condition 
A-2  McCrometer Mc Mag3000 AG19-073  Deep well simulation; no  
straightening apparatus 
A-3  McCrometer Mc Mag3000 AG19-074  Deep well simulation; no  
straightening apparatus 
A-4  McCrometer Mc Mag3000 AG19-074  Deep well simulation; vanes  
and expanding cone 
A-5  McCrometer Mc Mag3000 AG19-074  Deep well simulation; three fins 
A-6  McCrometer Mc Mag3000 AG19-074  Deep well simulation; three fins  
and a restriction ring 
 
Brand: McCrometer Test Date(s): 4/20/2020-4/21/2020
Model: McMag3000 Report Date: 5/19/2020
Type: Electromag. Flow Meter (Saddle) Standard: ITRC WRF Gravimetric Tank
Serial # : AG19-0733 Test: Flow Rate Testing












(hh:mm) (°F) (lb/ft3) (FPS) (CFS) (GPM) (CFS)
4/20/2020 15:42 64.4 62.340 0.429 187.4 0.417 -2.8%
4/20/2020 16:00 64.4 62.340 0.439 191.4 0.427 -2.8%
4/20/2020 16:23 64.4 62.340 0.444 189.1 0.421 -5.1%
4/20/2020 16:30 64.4 62.340 1.945 835.7 1.862 -4.3%
4/20/2020 16:36 64.4 62.340 1.942 837.5 1.866 -3.9%
4/20/2020 16:41 64.4 62.340 1.941 819.2 1.825 -6.0%
4/21/2020 10:12 64.0 62.343 2.903 1173.9 2.616 -9.9%
4/21/2020 10:18 64.0 62.343 2.930 1229.3 2.739 -6.5%
4/21/2020 10:22 64.0 62.343 2.916 1253.5 2.793 -4.2%
4/21/2020 10:34 64.0 62.343 4.527 1970.4 4.390 -3.0%
4/21/2020 10:40 64.0 62.343 4.538 1971.0 4.391 -3.2%
4/21/2020 10:43 64.0 62.343 4.510 1971.8 4.393 -2.6%
Average Error = -4.5%
Standard Deviation = 1.7%
Average Absolute Error = 4.5%
Tested By: Chad Tenbrink
Record Filename: CR AG19-0734 No Vanes 20200519.xlsx
Certification Date: 5/19/2020
Notes:
California Polytechnic State University    
 San Luis Obispo, CA 93407-0730
Phone: (805) 756-2434       FAX: (805) 756-2433       www.itrc.org




Standard Flow Rate - One flow reading was calculated from the gravimetric tank measurements for each flow test.
All averges are the mean of the data points.
This calibration was performed by staff of the Irrigation Training and Reserach Center (ITRC) at the ITRC's Water Resources Facility under the 
supervision of Dr. Stuart Styles, P.E. The ITRC's gravimetric flow (weigh) tank was used as the standard. The expanded uncertainty of the tank is 
estimated to be ±0.1% of readings based on an analysis of the cumulative uncertainties of time, weight, and temperature measurements combined 




Tested Meter Avg. 
Flow Rate Error 
(%)
IRRIGATION TRAINING AND RESEARCH CENTER
Tested Meter Flow Rate - At least 8 flow readings were taken from the tested meter at least 10 seconds apart during each test.
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Brand: McCrometer Test Date(s): 4/22/2020
Model: McMag3000 Report Date: 5/19/2020
Type: Electromag. Flow Meter (Saddle) Standard: ITRC WRF Gravimetric Tank
Serial # : AG19-0734 Test: Flow Rate Testing












(hh:mm) (°F) (lb/ft3) (FPS) (CFS) (GPM) (CFS)
4/22/2020 10:39 64.4 62.340 0.522 214.5 0.478 -8.5%
4/22/2020 10:55 64.4 62.340 0.526 218.4 0.487 -7.4%
4/22/2020 11:09 64.4 62.340 0.530 218.0 0.486 -8.3%
4/22/2020 14:49 65.0 62.337 2.013 832.8 1.855 -7.8%
4/22/2020 14:54 65.0 62.337 2.029 871.0 1.941 -4.4%
4/22/2020 15:00 65.0 62.337 2.045 860.3 1.917 -6.3%
4/22/2020 14:06 65.0 62.337 2.995 1230.9 2.743 -8.4%
4/22/2020 14:10 65.0 62.337 2.980 1296.0 2.887 -3.1%
4/22/2020 14:21 65.0 62.337 2.992 1322.6 2.947 -1.5%
4/22/2020 15:17 65.0 62.337 4.561 1928.8 4.297 -5.8%
4/22/2020 15:21 65.0 62.337 4.549 1994.7 4.444 -2.3%
4/22/2020 15:24 65.0 62.337 4.544 1990.8 4.436 -2.4%
Average Error = -5.5%
Standard Deviation = 2.0%
Average Absolute Error = 5.5%
Tested By: Chad Tenbrink
Record Filename: CR AG19-0734 3 Fins + Ring 20200519.xlsx
Certification Date: 5/19/2020
Notes:
    Flow Measurement Device Calibration Report
IRRIGATION TRAINING AND RESEARCH CENTER
California Polytechnic State University    
 San Luis Obispo, CA 93407-0730
Phone: (805) 756-2434       FAX: (805) 756-2433       www.itrc.org
This calibration was performed by staff of the Irrigation Training and Research Center (ITRC) at the ITRC's Water Resources Facility under the 
supervision of Dr. Stuart Styles, P.E. The ITRC's gravimetric flow (weigh) tank was used as the standard. The expanded uncertainty of the tank is 
estimated to be ±0.1% of readings based on an analysis of the cumulative uncertainties of time, weight, and temperature measurements combined 
with other systematic uncertainties (see ITRC Paper P 20-001).
All averges are the mean of the data points.




Tested Meter Flow Rate - At least 8 flow readings were taken from the tested meter at least 10 seconds apart during each test.
0.7 -8.1%





Testing of Two 10-inch Insertion Magnetic Flow Meters 
ITRC Flow Report No. F 20-005
Irrigation Training & Research Center 
A-3
Brand: McCrometer Test Date(s): 4/27/2020-4/28/2020
Model: McMag3000 Report Date: 5/19/2020
Type: Electromag. Flow Meter (Saddle) Standard: ITRC WRF Gravimetric Tank
Serial # : AG19-0734 Test: Flow Rate Testing












(hh:mm) (°F) (lb/ft3) (FPS) (CFS) (GPM) (CFS)
4/28/2020 9:13 69.5 62.305 0.548 209.4 0.467 -14.8%
4/28/2020 9:28 69.5 62.305 0.546 207.8 0.463 -15.3%
4/28/2020 9:43 69.5 62.305 0.540 210.5 0.469 -13.2%
4/27/2020 16:22 70.0 62.301 1.981 790.5 1.761 -11.1%
4/27/2020 16:26 70.0 62.301 1.985 794.5 1.770 -10.8%
4/27/2020 16:31 70.0 62.301 1.999 800.5 1.784 -10.8%
4/27/2020 15:24 70.0 62.301 2.790 1126.9 2.511 -10.0%
4/27/2020 15:28 70.0 62.301 2.788 1126.4 2.510 -10.0%
4/27/2020 15:32 70.0 62.301 2.786 1131.9 2.522 -9.5%
4/27/2020 15:59 70.0 62.301 4.374 1794.0 3.997 -8.6%
4/27/2020 16:04 70.0 62.301 4.369 1795.9 4.001 -8.4%
4/27/2020 16:08 70.0 62.301 4.364 1794.6 3.998 -8.4%
Average Error = -10.9%
Standard Deviation = 2.6%
Average Absolute Error = 10.9%
Tested By: Chad Tenbrink
Record Filename: CR AG19-0734 3 Fins 20200519.xlsx
Certification Date: 5/19/2020
Notes:
Tested Meter Flow Rate - At least 8 flow readings were taken from the tested meter at least 10 seconds apart during each test.
3.5 -10.9%
5 -9.8%
IRRIGATION TRAINING AND RESEARCH CENTER
California Polytechnic State University    
 San Luis Obispo, CA 93407-0730
Phone: (805) 756-2434       FAX: (805) 756-2433       www.itrc.org
    Flow Measurement Device Calibration Report
8 -8.5%
0.7 -14.4%
This calibration was performed by staff of the Irrigation Training and Research Center (ITRC) at the ITRC's Water Resources Facility under the 
supervision of Dr. Stuart Styles, P.E. The ITRC's gravimetric flow (weigh) tank was used as the standard. The expanded uncertainty of the tank is 
estimated to be ±0.1% of readings based on an analysis of the cumulative uncertainties of time, weight, and temperature measurements combined 
with other systematic uncertainties (see ITRC Paper P 20-001).
All averges are the mean of the data points.
Standard Flow Rate - One flow reading was calculated from the gravimetric tank measurements for each flow test.
Test
Date
Tested Meter Avg. 
Flow Rate Error 
(%)
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Brand: McCrometer Test Date(s): 4/29/2020
Model: McMag3000 Report Date: 5/19/2020
Type: Electromag. Flow Meter (Saddle) Standard: ITRC WRF Gravimetric Tank
Serial # : AG19-0734 Test: Flow Rate Testing











(hh:mm) (°F) (lb/ft3) (FPS) (CFS) (GPM) (CFS)
4/29/2020 13:48 71.1 62.293 0.511 214.2 0.477 -6.5%
4/29/2020 14:04 71.1 62.293 0.511 217.9 0.485 -5.1%
4/29/2020 14:20 71.1 62.293 0.512 215.8 0.481 -6.1%
4/29/2020 16:05 71.1 62.293 1.948 847.1 1.887 -3.1%
4/29/2020 16:10 71.1 62.293 1.953 842.9 1.878 -3.8%
4/29/2020 16:15 71.1 62.293 1.948 841.2 1.874 -3.8%
4/29/2020 16:52 71.1 62.293 2.856 1234.5 2.750 -3.7%
4/29/2020 16:57 71.1 62.293 2.858 1254.7 2.795 -2.2%
4/29/2020 17:01 71.1 62.293 2.860 1253.0 2.792 -2.4%
4/29/2020 17:12 71.1 62.293 4.278 1901.9 4.237 -1.0%
4/29/2020 17:16 71.1 62.293 4.293 1899.4 4.232 -1.4%
4/29/2020 17:20 71.1 62.293 4.298 1899.8 4.233 -1.5%
Average Error = -3.4%
Standard Deviation = 1.9%
Average Absolute Error = 3.4%
Tested By: Chad Tenbrink






    Flow Measurement Device Calibration Report
IRRIGATION TRAINING AND RESEARCH CENTER
California Polytechnic State University    
 San Luis Obispo, CA 93407-0730
Phone: (805) 756-2434       FAX: (805) 756-2433       www.itrc.org
Test
Date
Tested Meter Avg. 
Flow Rate Error 
(%)
0.7 -5.9%
This calibration was performed by staff of the Irrigation Training and Research Center (ITRC) at the ITRC's Water Resources Facility under the 
supervision of Dr. Stuart Styles, P.E. The ITRC's gravimetric flow (weigh) tank was used as the standard. The expanded uncertainty of the tank is 
estimated to be ±0.1% of readings based on an analysis of the cumulative uncertainties of time, weight, and temperature measurements combined 
with other systematic uncertainties (see ITRC Paper P 20-001).
All averges are the mean of the data points.
Standard Flow Rate - One flow reading was calculated from the gravimetric tank measurements for each flow test.
Tested Meter Flow Rate - At least 8 flow readings were taken from the tested meter at least 10 seconds apart during each test.
3.5
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Brand: McCrometer Test Date(s): 5/1/2020-5/4/2020
Model: McMag3000 Report Date: 5/18/2020
Type: Electromag. Flow Meter (Saddle) Standard: ITRC WRF Gravimetric Tank
Serial # : AG19-0734 Test: Flow Rate Testing












(hh:mm) (°F) (lb/ft3) (FPS) (CFS) (GPM) (CFS)
5/1/2020 14:11 69.7 62.304 0.500 206.9 0.461 -7.7%
5/1/2020 14:29 70.0 62.301 0.500 211.9 0.472 -5.5%
5/1/2020 14:48 70.0 62.301 0.500 206.4 0.460 -8.0%
5/4/2020 9:23 68.3 62.314 1.987 844.8 1.882 -5.2%
5/4/2020 9:52 68.4 62.313 1.996 845.7 1.884 -5.6%
5/4/2020 9:36 68.3 62.314 1.984 842.0 1.876 -5.5%
5/4/2020 10:29 68.6 62.312 2.807 1202.2 2.678 -4.6%
5/4/2020 10:39 68.6 62.312 2.809 1202.8 2.680 -4.6%
5/4/2020 10:48 68.6 62.312 2.807 1209.9 2.696 -4.0%
5/1/2020 11:17 68.5 62.312 4.322 1876.2 4.180 -3.3%
5/1/2020 11:27 68.5 62.312 4.297 1887.4 4.205 -2.1%
5/1/2020 11:41 68.6 62.312 4.248 1876.0 4.180 -1.6%
Average Error = -4.8%
Standard Deviation = 2.0%
Average Absolute Error = 4.8%
Tested By: Chad Tenbrink
Record Filename: CR AG19-0734 McCr Vanes 20200519.xlsx
Certification Date: 5/19/2020
Notes:
    Flow Measurement Device Calibration Report
0.7 -7.1%
3.5 -5.4%
IRRIGATION TRAINING AND RESEARCH CENTER
California Polytechnic State University    
 San Luis Obispo, CA 93407-0730
Phone: (805) 756-2434       FAX: (805) 756-2433       www.itrc.org
Test
Date
Tested Meter Avg. 
Flow Rate Error 
(%)
This calibration was performed by staff of the Irrigation Training and Research Center (ITRC) at the ITRC's Water Resources Facility under the 
supervision of Dr. Stuart Styles, P.E. The ITRC's gravimetric flow (weigh) tank was used as the standard. The expanded uncertainty of the tank is 
estimated to be ±0.1% of readings based on an analysis of the cumulative uncertainties of time, weight, and temperature measurements combined 
with other systematic uncertainties (see ITRC Paper P 20-001).
Standard Flow Rate - One flow reading was calculated from the gravimetric tank measurements for each flow test.
All averges are the mean of the data points.
5 -4.4%
8 -2.3%
Tested Meter Flow Rate - At least 8 flow readings were taken from the tested meter at least 10 seconds apart during each test.
Irrigation Training & Research Center 
A-6
Testing of Two 10-inch Insertion Magnetic Flow Meters 
ITRC Flow Report No. F 20-005
Testing of Two 10-inch Insertion Magnetic Flow Meters 
ITRC Flow Report No. F 20-005 
Irrigation Training & Research Center 
B-1 
Attachment B 
McCrometer Mc Mag3000 Specification Sheet 
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Mc Mag3000™ Flow Meter 
KEY FEATURES
• 5-year meter warranty
• 5-year battery warranty
• Battery powered for easy installation –
eliminate the hassle of cables or AC power
• Durable design – Proven in tough
environments
• 10 minute DIY replaceable battery pack,
keeps your meter running
• Made in the USA
DESCRIPTION
McCrometer’s award-winning Mc Mag3000™ provides growers and 
irrigators with a new alternative for flow measurement.  With a 
5-year meter warranty, a 5-year battery life, and saddle mount
design, the Mc Mag3000 delivers the dependability and ease-of-
installation McCrometer has provided to the agricultural market
for nearly 60 years.  The electromagnetic sensor offers accuracy as 
good as ±1% while being designed to naturally shed debris.
The meter is available to fit a common range of agricultural line 
sizes, from 4” to 12” diameter pipe.
The innovative design of the Mc Mag3000 saddle mount meter 
features a multi-point angled sensor that sheds debris, making it 
ideal for use in surface water, livestock waste lagoons, and other 
dirty water applications.
Using electromagnetic technology to measure the water flow, the 
Mc Mag3000’s precision sensor corrects for shifting velocity in the 
pipe by constantly obtaining the mean velocity from its multiple 
electrodes. The result is a highly accurate (as low as +/- 1%) flow 
meter.
The meter combines an innovative saddle, precision sensor, and 
a battery powered integrated electronic converter package with 
data logging capability to provide accurate flow measurement 
for full-pipe flow monitoring applications.
The integrated electronic converter is secured with tamper 
resistant screws to protect against unauthorized access. The 
meter offers flow rate and total water used and a 5-year warranty. 
The  Mc Mag3000 features three 3.6V lithium-thionyl chloride (Li-
SOCI2) D size batteries, with one serving as back-up power.  The 
main power batteries are  easily replaced in the field.  Pulse 
and 4-20mA output are available for remote meter reading or 
SCADA. The Mc Mag3000 is McCrometer CONNECT wireless system 
compatible, which allows users to access flow data by simply 
logging on to the Internet. This eliminates costly manual meter 
reading.
INSTALLATION
The Mc Mag3000 offers hassle-free installation, even in tight spaces. 
No flanges or costly welding is involved. Users simply cut a 3” 
diameter hole in the top of their pipe and slide the sensor into the 
hole, and then cinch the meter onto the pipe using the Factory 
provided U-straps.
The meter can be mounted in a horizontal or vertical position with 
a full pipe of water. A minimum of three pipe diameters upstream 
of a flow disturber and one pipe diameter downstream from the 
meter are required to ensure optimal accuracy of ±2%.  A ±1% 
accuracy is available with a Factory consultation prior to order.  
FLOW
• Irrigation




• Livestock Waste Lagoons
• Surface Water
• Golf Courses and Park Management
APPLICATIONS
Part Number Structure
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Mc Mag3000™ Flow Meter Mc Mag3000 Pric  List
 G3 XX - X -                     Price Adder
METER SIZE
4’ Meter 04 $1,896
6’ Meter 06 $2,050
8’ Meter 08 $2,293
10’ Meter 10 $2,787
12’ Meter 12 $3,289
OUTSIDE DIAMETER (O.D.) RANGE            MUST SPECIFY: x
4” METER
3.90 ‐ 4.14” 0 $0
4.35 ‐ 4.64” 1 $0
4.65 ‐ 4.90” 2 $0
4.91 ‐ 5.15” 3 $0
6” METER
5.50 ‐ 5.89 1 $0
5.90 ‐ 6.75 2 $0
6.76 ‐ 7.49 3 $0
8” METER
7.50 ‐ 7.79 3 $0
7.80 ‐ 8.93 4 $0
8.94 ‐ 9.19 5 $0
10” METER
9.20 ‐ 9.69 5 $0
9.70 ‐ 10.94 6 $0
10.95 ‐ 11.29 7 $0
12” METER
11.30 ‐ 11.69 7 $0
11.70 ‐ 12.94 8 $0
12.95 ‐ 13.39 9 $0
POWER / OUTPUT OPTIONS
Battery Power / No Outputs (Default) - $0
Battery Power / Pulse Output 1 0 • • $0
DC Power (10-32v) / 4-20mA Output 2 • • $0
DC Power (10-32v) / 4-20mA Output / Pulse Output 3 • • • $0
POWER CABLE LENGTH OPTIONS
No Cable ‐ Output con gured [Quick Connect Only] 0
6ft (Open Leads ‐ Hardwired only) [Default] 1 $25
25ft (Open Leads) 2 $45
50ft (Open Leads) 3 $90
PULSE CABLE LENGTH OPTIONS
No Cable ‐ Output con gured [Quick Connect Only] 0
6ft (Open Leads ‐ Hardwired only) [Default] 1 $30
25ft (Open Leads) 2 $50
50ft (Open Leads) 3 $100
25ft (7‐Pin Male Connector for Telemetry Output) 4 $120
50ft (7‐Pin Male Connector for Telemetry Output) 5 $195
OUTPUT CABLE TERMINAL OPTIONS
Open Leads ( Hardwired ) 1 $0
Quick Connection Cable Terminals (25 & 50 ft lengths only on meter mount converter) 2 $150
DATA LOGGER Standard Feature
Internal Data Logger (Default frequency every 12 hours)





 G3 04 - 2 - 1 2 2 1
G304-2-1222
4.65 ‐ 4.90” O.D.
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Mc Mag3000™ Flow Meter 
Description and Operating Specifications
Pipe Sizes 4", 6", 8", 10", 12"
Body Style Saddle mount
Pressure 150 psi (10.3 bar) working pressure
Accuracy ± 2% with default calibration± 1% with custom Factory calibration 
Conductivity Minimum conductivity of 50µS/cm, for lower conductive fluid consult Factory.
Empty Pipe 
Detection Hardware/Software, conductivity-based (optional)
Electrical connects Optional shielded cable for 10-32VDC/4-20 mA outputOptional shielded cable for pulse out
Pipe Run 
Requirements 3D Upstream / 1D Downstream 
Display and Measurement
Display 2-Line LCD display (no backlight), 16 characters per line
• Non-volatile memory 
• Anti-reverse totalizer (standard) 
• Total (to 9 digits of precision)
• Flow Rate and Velocity (to 5 digits of precision)
• Two alarms: low battery and empty pipe (optional)
To preserve battery life, a push-button  on the housing activates the display.
Digits 5 Rate, 9 Total
Units US gallons, US gallons x1000, US gallons x1,000,000, cubic inches, cubic feet, cubic feet 
x1000, cubic centimeters, cubic decimeters, milliliters, liters, deciliters, hectoliters, kiloliters, 
megaliters, cubic meters, cubic meters x1000, acre feet, acre inches, imperial gallons, 
imperial gallons x1000, imperial gallons x1,000,000, standard barrels, oil barrels, and miner 
inch days.
Rate scales: seconds, minutes, hours, and days.
Power
Battery Standard: three 3.6V  lithium-thionyl chloride (Li-SOCI2) D size batteries. Batteries are field 
replaceable
DC Power Linear power supply 10-35VDC, 2.4W
Battery Life Five-year expected battery life (three-year battery warranty)
Environmental
Operating 
Temperature -4° to 140°F (-20° to 60°C) sensor
Storage 
Temperature
-40° to 149°F (-40° to 65°C)
Note: During freezing conditions and when meter is not in use, sensor must be removed 
from pipe and stored in dry conditions. NOTE: Damage to the sensor caused by allowing 
the sensor freeze in the pipe is not covered by the warranty.
Operating Pressure 150 PSI
Water 
Impermeability IP68 (submersible sensor)
Flow Meter Specifications
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Mc Mag3000™ Flow Meter 
Outputs
     Pulse Output Digital pulse (open collector) output for volumetric and/or alarm
• Battery power only: 1 pulse output maximum
• DC powered version: 2 pulse outputs available
     Analog Output 4-20mA (not galvanically separated from the power supply).  DC powered option only.
Options and Accessories
• Data Logger - included as standard with five years of data storage at default (12hr) interval. 
(Cable sold separately)
• Epoxy coated carbon steel flanged spool piece
• DC power w/battery backup: (Pulse & 4 20mA Out)
• Annual verification / calibration
• Stainless Steel ID tag
Materials
     Sensor Body Fusion bonded epoxy coated stainless steel (316)
     Electrodes Stainless steel (316)
     Saddle Mount Stainless steel (304)
     Saddle Hardware Stainless steel (304)
     Electronic Housing IP-67 Certified diecast aluminum, powder coated enclosure w/ tamper resistant seal, 6½” x 
6½” x  43/8” tall
     O-Ring SBR rubber D-ring
     Boot Cover EPDM rubber
Warranty
Meter 5-year standard warranty
Battery 5-year warranty
Dimensions and Weights
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3255 WEST STETSON AVENUE • HEMET, CALIFORNIA 92545 USA
TEL: 951-652-6811 • 800-220-2279 • FAX: 951-652-3078
www.mccrometer.com
Copyright © 2001-2019 McCrometer, Inc. All printed material should not be changed or altered without permission of McCrometer. Any published pricing, 
technical data, and instructions are subject to change without notice. Contact your McCrometer representative for current pricing, technical data, and instructions.
Nominal Pipe Size*
Max/Min Flow And Weight 4" 6" 8" 10" 12"
Maximum Flow U.S. GPM 600 1350 2350 3700 5300
Minimum Flow U.S. GPM 40 90 150 240 350
Approximate Shipping Weight lbs. 23 26 29 30 32
Dimensions (Inches) 4" 6" 8" 10" 12"
A 7.50 13.00 12.50 13.25 15.25
B 6.44 6.44 6.44 6.44 6.44
C 13.50 15.50 17.50 19.75 21.75
D 8.90 8.90 8.90 8.90 8.90
E 4.50 6.625 8.625 10.75 12.75
F 7.37 7.37 7.37 7.37 7.37
G 3.56 4.93 7.32 8.38 10.77
H 8.00 12.00 12.00 12.00 12.00








* Note: Meters can be installed in Water Specialties bolt saddle meter cutouts for 6” meters and 8”-12” meters as well as in 
McCrometer bolt on saddle meter cutouts for 12” OD pipe.  The meter CANNOT be installed in Water Specialties bolt 
on saddle meter cutouts for 4” meters.  If replacing an existing meter, consult Factory.
